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Dilatometric Study of Sintering of Bicomponent Metallic Conglomerates 
Tr, nsta chernoy metalluceis aN Ukr ssh , &, 1954, PP 80-83 


The effect of various solubility of components of bicomponent metallic conglo- 
their sintering process was studied. Cu-Ni represented a system wi 
unlimited solubility and Cu-Mo 8 nonsoluble system. In the case of Cu-Yo mix- 
ture, the observed variable sintering speed, depending on the compound of the 
specimen, confirmed the diffusive character of sintering. Computed activation 
energy showed that Mo does not participate diffusive processes Up to 1,000°C. 
(RZhFiz, No 5, 1955) 
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Temperatures of the crystallization principles were 
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Wetting the Surface (cont. ) sov/2341 


and theoretical investigations of the wetting process are pre- 
sented and general thermodynamic principles are aescribed- 
Published data on capillarity. in molten metal are analyzed. No 
personalities are mentioned. There are 135 references? 
Soviet, 65 English, and 7 German 
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129-1-3/14 
_On the Diagram of State of the System Chromium-—Niobiun. 


solid solytions form; the solubility of niobium in chromium - 
at 1 550 ~C is about 3 wt.%. Long duration annealing at 1 450 “Cc 
coarsens the compongnts of the eutectic and after annealing for 
100 hours at 1 350 “C, the structure does not have a eutectoidal 
character. Alloys of chromium with niobium can be obtained by 
sintering inside a protective atmosphere at 3 550 ~C; in the 
case of sintering for 2 to 5 hours at 1 550 C, a full re- 
crystallisation takes place and an equilibrium state is reached. 
There are 9 figures and 4 tables and 3 non-Slavic references. 
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‘Translation from: Referativnyy ghurnal, Knimty4, 1959, Nr 21, p 317 (USSR) 

AUTHOR: yeremenko, VN. 

o — 
TITLE: Metal-ceramic Heat-Resistant materials Based on Titanium carbide 


PERTODICAL: Buyl. In-t metallokeram. 1 spets. splavov AS UkrssR, 1958, Nr 3, 
pp 27 - 53 


ABSTRACT: The problem of interaction of the components, the role of the surface 
phenomena , the selection of the cementing TiC alloy, and the properties 
a 


the snvestigation of tue TiC-Co, miceNi, and TIC-Fe sys lems have shown 
that all these systems are of the eutectic type with the coordinates of 
the eutectic point: 6, 9 ard 3.0% Tic, respectively, and the temperature 
of the appearance of the Liquid phase 1,360, 1,200 and 1, 460°C. with 
the aim of 4mprov ing the properties of n TiC 
cemented by pure Co or yi it is proposed to introduce alloyed additions. 
In order to increase the resistance of the carbide phase against oxidation 
at high temperatures the partial replacement of TiC by pure Tac or by the 
ternary solid solution Tic + TaC + Noo is recommended as 
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Metal-Ceramic Heat-Resistant Materials fiased on Titanium Carbide 


alloying of TiC with chromium, 
(Co or Ni) it is alloyed with Cr 
nickel-cobalt-chromium alloys. 


employing 


oxidation, the heat- and creep-resistance of the alloy. 
TiC and produced by various firms are 


materials based on 
the properties of the materials shows that the 
and the toughness increase with the alloy content, 
hardness. decrease, The high thernal resistance of 


In order to improve the properties of the metal alloy 
ehromium-nickel, chromium-cobalt or ternary 
Cr inereases simultaneously the resistance against 


Compositions and properties of 
The comparison of 

, the bending resistance Limit 
but the tensile strength and the 

the alloys baged on TiC in comparison 


with the thermal resistance of other ceramic metals and pure ceramic materials is ex- 


plained by the low coefficient 
(0,075 - 0.085 cal/em sea degree). 
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AUTHORS: Yeremenko, V.N., Tvashchenko, Yu.N., Nizhenko, V.1. ’ 


and Wasenko, V.V. (Kiyev) 
TITLE : Determination of the Surface Tension of Metals of the 


Tron Family (Oprede leniye poverkhnostnogo notyazheniya 
metallov semeystva gheileza 


PERIODICAL: Izvestiya Akademii nauk 9SSR, Otdeleniye tekhnicheskikh 
nauk, 1958, Nr ?, PP 144 ~ 146 (USSR) 


ABSTRACT: The authors point out that wide discrepandes exist in 

‘ the published data on the surface tension of iron 

~ (Refs 1, 2) and nickel (Refs 3-5) and that only one 

: investigation has been made on that of cobalt (Ref 5). 
They describe an investigation in which the surface 
tension of these metals Phase than 0.01% impurity) was 
measured by two methods, In experiments by the recumbent 
drop method the drop was supported on pure alumina, 
peryllia or magnesia in a water-cooled quartz tube with 
suitable screening. Heating was by jnduction with 4 
graphite element, temperature measurement by 4 preyiously 
calibrated optical pyrometer to an accuracy of 20 C. 
The apparatus, shown in Figure 1, was provided with an 
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Determination of the Surface fension of Metals of the Iron Fanily 


optical system for photographing the shadow of the drop. 
fests were carried out in vacuo and also in purified 
helium and hydrogen. Phe surface tension was alculated 
with the use of published tables (Ref 6). The reliability 
of the method was checked by determining the surface 
tension of aluminium and good agreement with published 
data was obtained. A second series of determinations was 
made with the pubble-pressure method (Figure 2). A 
perylliun capillary was used, allowance peing made for 
wall thickness. Metal temperatures were measured to 

+ 10 CG with a type TsNIIChM-1 tungsten-molybdenum thermo- 
couple, Purified helium and hydrogen were used to form 
the bubble. The results obtained by the two methods at 

1 470 - 1.650 G are tabulated, showing that the accuracy 
of both is about + %, There are 2 figures, 1 table and 
12 references, 7 of which are Soviet, 6 Engiish and: 

% German. 
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. TION: Institut metallokeramiki i spetsial'nykh splavov 
en be AN USSR (Cermets and Special Alloys Institute, 
Ac.Sc., Ukrainian SSR) 


SUBMITTED: October 17, 1957 
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AUTHOR: Yeremenko, V- N. 18-3 347/41 


; TITLE: or becvurgs ——.. 
(Obsuzhdeniye dok ladov) 


PERIODICAL: zhurnel Neorganicheskoy Khimii, 1958- Vol. 3, Nx 3> 
pp- 837-859 (ussR) 


ABSTRACT :. The question of the speaker regarding the comparison of the 
results of the investigation of phase diagrams and of the 
structure of the chromium-titanium alloys was answered by 
G. I- Nosova- She. explained the temperature difference i 

eutectoid conversion py the use of various methods in the 
determination of the conversion temperature: The speake= 
thinks that this can not be right 48 the conversion 
temperature was determined by the same method The results; 
however, were different. He 48 rather dnolined to explain the 
nigher temperatures of eutectoid conversion by the fact that 
the alloys were preduced by means of the method used in 
powder metallurgy» namely by sintering. At present there are 
numerous data on the temperature of the eutectoid transition 
card 1/3 in chromium-titanium alloys. In the case of cast and deformed 
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alloys this temperature 4s below 700°C. When, however; the 
alloys were produced py the method of powder metallurgy and 
when they had not been deformed they have & remarkabie 
porosity and & formed inner surface in theix final state, 

In such alloys, not only in chromium-titanium; a retardation 
of phase transitions 1s observed. In constructing & phase 
diagram these aifforenges are of no principal {mportansee 
systematic temperature dariationss howover, occur in tho phase 
transitions. Also the purity of the metal plays & réle. A 
difference can also be formed in the presence of nitrogen 

(the alloys {nvestigated by the speaker contained 0.1% 
nitrogen). The speaker finde the explanations by Mo A. Tylkina 
very interesting who spoke on the structure of alloys on & 
rhenium basis- One can hardly assume that rhenium can be used 
as bavis or even agp an alloying eiement for alloys of 
constructional character. There are, however, fields where the 
use of rhenium alloys are absolutely hopeful and where they 
are already being used. These are firet of all contact 

Card 2/3 materials for current and voltage under especially unfavorable 
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Discussion of Lectures 78-3 5-47/47 


ogonditions as well 4s the field of electronics. I. H. 
Frantsevich and the aspirant V. N. Bulanov commonly 
investigated the structure of the rhenium-beryllium alloy at 
the Institute for Metal Ceramics ans Special Alloys of the AS 
Ukrainian SSR.- Finally the speaker said that the work on 

the phase diagrams of metal systems is not coordinated 
‘eontrally. He joins M. y. Chukhrov in his opinion that a 
centrally organized information- and publication sporvice 
should be arranged in this field. 

There are 3 figures 


ASSOCIATION: Institut metallokeramiki i spetaial 'nykh splavov Akademii 
nauk USSR (Institute for Powder Metallurgy and Special Alloys, 
AS Ukrainian SSR) 
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7 AUTHOR ¢ Kriner, B- T., Yerenenkos PHT” 78-3-4-10/38 
TITLE: - Review of the Lectures ( Obsuzhdeniye dokladov) 


PERIODICAL: ghurnal Neorganicheskoy Khimii, 1958, Vol. 3, Nr 4, 
pp» 895-897 USSR) 


ABSTRACT: Krimer states that the results concerning the phase 
equilibrium in the tungsten-niobiun system, wnich were 
delivered by V> g, Mikheyev did not completely agree with 

those obtained by Krimer in the Laboratory for Metallo- 
graphy of the Institute for Steel (Moscow). Here Krimer gives 
his results which are represented in one table and 7 diacrans: 
The author worked with almost pure tungsten (99.99%) 3 pure 

, niobium was not at his disposal; furthermore, with 99.4% 
niobium containing 6% of secondary somponents of which .« 
goa -itanium, 071 4 silicon, 0,07 % iron and 0,04 4 lead. 

Besides, the author acknowledges that the meltings were per- 

forned in 4 vacuum-electrode-furnace, which possessed & 
copper base and that by this the alloys were polluted toa 

Card 1/3 snail extent. The first two diagrams here refer to the 
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bien 


a 


measurements of the lattice periods of the solid soluticn 


at 1200° and 1400°; the following two of the hardness 
measurements according to Vickers: a) after honogenizaticon 
and b)- after hardening at 12009; the next diagram shows 
measurements of the specific electric resistance ; 
conditions, and finally a diagram shows temperature measure 
ments of the melt dependent on 4ts composition. Krimer arrives 
at the assumption that it is "more probable” that the forcs- 
tion of a continuous series of solid solutions must be the 
consequence of the combined action of niovium and tung tes 
Yeremenko, of the Institute for Metal- Ceramics and Syesicl 
Alloys of the Ukrainian: AS, compares the results of his 26 
vestigations of 1956 concerning the alloy structure of the 
chromium-niobiun systems with the results of Yo F. Frunke 
which were last delivered on the same subject, and finds then 
in agreement except the temperatures ; especially the solidus 
temperature - in the author's measurenente-resulted 


60° higher; becavses however, here @ Lb ina. of acc racy 


of + 30° jg in question, the author is of opinion teat the 


aioe eoek = 
Se 


seg eh 


/2001 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962710020-3 


poll od ised Gem ieeeal cee ite 


SH 


SUSUOUC SGN | ERIE HE CUE ecg Ser Teo cleaners cia er ea IRAE 


geal 


Review of the Lectures 78-3-4-10/38 


ASSOCIATION: 


determined difference is not of great importance, 

the author states that the temperatures given in the lectures 
by Funke and Yelyutin generally were too low. Concerning the 
solubility of chromium in niobium (maximum eoncentration) 
Yeremenko is of opinion that on this subject too high values 
were published, for 20% certainly were too high. The author 
maintains that he had performed radiographic investigations 
of the Cr,Nbd compound as well; however, two eo~-~ound 
modifications, which are dealt with vy Funke anc. Yelyutin 
could not be determined by him.There are 7 figures,1 table. 


Institut stali, Moskva (Moscow,Steel Institute) 

Institut metallokeramiki i spetsial'nykh splavov All USSR 
(Instjtute for Metalloceramics and Special Alloys, AS 
Ukrainian SSR) 
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"the Physico-Chemical Foundations of the Formation of a Metallo-Ceramic body." 


report presented at the Section on Colloid Chemistry, VIII Mendeleyey Conference of 
General and Applied Chemistry, Moscow, 16-23 March 1959. 
(Koll. Zur. v. 21, No. 4, pp. 509-511) 
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° SOV/180-59-2-20/34 
AUTHORS: Yeremenko, V.N., and Naydich, Yu.V. (Kiyev) 


TITLE: “Heasurement of the Surface Tension and Density of Liquid 
Chromium (Izmereniye poverkhnostnogo natyazheniya i 
plotnosti zhidkogo khroma) 

PERIODICAL: Izvestiya akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1959,Nr 2,pp 111-112 (USSR) 


ABSTRACT: The authors have used a modification of the apparatus 
they have previously described (Ref 1) to measure the 
surface tension and density of liquid chromium by the 
quiescent drop method. The main parts of the apparatus 
are a vacuum chamber and arrangements for photographing 
(at a magnification of X 5-7), the drop. The drop 
dimensions were determined with a measuring microscope 
and the surface tension and volume of the drops were 
determined from published tables (Ref 2). After 
preliminary experiments with helium a purified hydrogen 
atmosphere was adopted. The results obtained under 

Card 1/2 various conditions at 1950 °C are tabulated. The mean 
value of the density was found to be 6 + 0.13 g/cm3, 
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S0V/180-59-2-20/34 
ce Tension and Density of Liquid Chromive 


lue of the surface tension 
“4 of which is Soviet 


rements of the Surfa 


and the mean va 
1590 + 50 erg/cm-. 
There are 1 table an 
and 1 English. 
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30665, 
| 8/137 61,000 /010/018/06 
15: 2532% . A006/A101 
AUTHORS 1 yeremenko, V.N., Nayd‘.ch, Yu.¥.: 
QITLES - -Thvestigating the wetting of solid surfaces of some: high-melting 


compounds with liquid metals 


PERIODICAL: Referativnyy ghurnal, Metallurgty4, 19- 10, 1961, 35, abatract 
100282 ("Byul. In-t metallokeram, 4 pets, splavov AN ukrssR", 1959, 
no. 4, 38 = 51) 


: 1 The authors studied the wetting of solid oxides and borides with 1i- 
quid metal. They peveaied the eonnsotion petween the wetting of solid oxides 
a ana their physicai-chemioal properties” Oxides with & high concentration of free | 


{ 


electron?, 1.°- with a higher eleotris conductivity are petter wetted by liquid 
metals under equal other conditions. In *<urn, eleotris conductivity 4noreases 
with & decreasing neat of oxide formation. qme wettability of borides with mol- 
ten Cu increases with the growth of the ordinal number of the periocdio system 
of the corresponding transition mesal, forming @ boride, 4,6, with decreasing 
metel-B ponda. An analysis of literature data Leads to th? eonelusion that when 
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18-6100 DL Se | 4060/4101 
AUTHORS + Fesenko, V. V., Yeremenko, V. N. 
TITLE: Method of maximal pressure in a gas pubble as applied to the deter- 


mination of surface tension of metals of the iron family 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 11, 1961, 5, abstract 11A37 
("pyul. In-t metallokeram. 1 spets. Splavov AN USSR", 1959, no. 4, 
52-64) 


TEAT : An analysis is carried out in order to determine the possibility 

of applying the method of maximal pressure in a gas pubble to investigate the 

surface tension 6 of melts which do not wet the material of the capillary. 

method of calculation 1s proposed which allows one to determine the 6 of non- 

wetting liquids on the basis of experimental data obtained from measurements nM 
taken with thick-walled capillaries. A description is given of an apparatus for 

the measurement of 6 and the results are cited of the determination of the 6 of 

Ni (1,520 + 69 dynes/om), Co (1,600 dynes/cm) and Fe (1,415 + 90 dynes/em) at 

1,500 - 1,600°C. 


[abstracter's note: Complete translation] 
~- cara 1/1 
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B138/B102 
AUTHORS: vetousnkos Mo Nes Nienenkay ets ivashenkoy tue i 
TITTLE § Stationary drop method of measuring the surface tension of 


metals of the jron group 


PERIODICAL: Referativnyy ghurnal. Khimiya, n0- 24, 1961, 94, abstract 
248690 (Byul. In-t metallokeram. i spets. splavov, AN USSR, 
ho. 4, 19599 65 - 11) 


TEXT: An apparatus has been designed for the measurement of surface 

tension ¢ of molten metals, both in a vacuum and in protective atmospneres 
using the stationary drop method and n-f heating up to 1750 C- G was of 
determined for aluminum in a vacuum and in a helium atmosphere» The — 
results are in agreement with published data, Within the limitations cf 
experimental errory estimated at t 5%, the h-f field did not influence ‘fr 

o value of molten metals under the conditions used in this case. % Was 
measured for metals of the iron group. ( Abstracter's note: Complete 
translatione ] 
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5/137/62/000/006/079/163 
Ad52/A101 
AUTHORS: Yeremenko, V-+» Kosolapova, T- Ya. 
TITLE: Once more on the titanium carbide-nickel interaction 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no- 6,1962, 35, abstract 6G268 
(In collection: "yopr. poroshk. metallurg!i 4 prochnosti materialov’. 
Kiyev, AN UkrSSR, no. 7, 1959, 3- 6) 


TEXT: Alloys of TiC (0.1 - 80%) with Ni produced by powder metallurgy 
methods were subjected to 4sothermal ageing at 1,040°C (in argon ), 1,250, 1,300, 
1,350 and 1,400°c (in vacuum) during 1 - 100 hours (depending on the temperature) 
and to oil nardening. To define more accurately the constitution diagram of 
_ PiC-Ni and to study the character of the TIC-NL interaction the alloys were in- 
vestigated metallographically and by the chemical phase analysis. It 4s shown 
that at the TiC-Ni. interaction under indicated conditions no precipitation of 
free C takes place, and the system T{C-Ni is a quasibinary one, contrary to the i 
opinion of R. Steinitz- 4 


ae 
[Abstracter's note: Complete translation] A. Epik 
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A052/A101 | 
AUTHORS : Yeremenko, vy. N., Natanzon, Ya. V. 
TITIE 3 Kinetics and oxidation mechanism of titanium carbide with chromium 


additions 


_ PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 6, 1962, 32s abstract 6G246 
. (In collection: tyopr, poroshk. motallurgil 4 prochnosti materialov". 
xiyev, AN UkrSSR, 0. 7, 1959 77 17) 


TEXT: oxidation (500 - 1,200°C) of porous and hot-pressed TiC and also of 
porous TiC alloyed with cr additions {up to 7.€%) has been studied. It is shown 

that the Kinetics of oxidation is characterized by two stages; in the lst stage 

the rate is determined exclusively by the rate at yihnich the surface layers of the 
sample are enriched with oxygen. Te end stage is determined by the speed of the 
growth of the film. Each stage is characterized by its own value of activation 
energy. In the high-temperature region a Cr addition increases the resistance to 

the scale formation, in the Low-temperature region (500 - 700°C) it Gecreases 

this resistance. The mechanism of oxidation is discussed. There are 9 references. vo 
[Abstracter's note: Complete translation] : R. Andriyevskiy 
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2 °5(2),15(2) 
. AUTHORS: Yorenenko, VoHey—Baydichs Yu. V. gov /78-4-9-20/44 
TITLEs The Wetting Capacity of the Borides and Carbides by Liquid Me tais 


PERIODICAL! een noorganicheskoy khimii, 1959s Vol 4, Nr 9» PP 2052-2057 
- (UssR 


ABSTRACTS For producing cermets borides and carbides of transition metals 
are used a8 solid phase, whioh is wetted by Liquid metals Thus, 
the wetting capacity of the solid phase 4s of technical 
significance. A study was made of the diborides TiBo,s VBo» ZrB, 


NbBos TaBos CrBos and MoBos pressed at 2100#2500° which had been 


determined by measuring the temperature dependence of the wetting 
angle formed by & metal drop at rest on the boride or carbide in 
a rare gas atmosphere. For copper the results are given in tables 
4, 2, and in figure 1+ There exists & certain temperature for 
every poride, at which the wetting angle begins to diminish 
rapialy. Results obtained for nickel are outlined. The wetting 
capacity was found to be lower than that of copper For elements 
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The Wetting Capacity of the Borides and Carbides by Sov /78-4-9-20/44 
. Liquid Metals 


of the oame group, the wetting oapnoity of thoir borideo grows 
with increasing atomic number. Data given in publications on the 
system carbide - metal are mentioned in table 3. Two groups of 
metals are distinguishable. The one reacts weakly with the carbide 
surface, and the other deliquesces on the carbide. All carbide- 
dissolving metals (Ni, Co, Fe) belong to the latter group. These 
are the transition metals having incomplete d-electron shells. 
There are 1 figure, 3 tables, and 12 references, 6 of which are 
Soviet. 
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AUTHORS: © Yeremenko, V- Nes Listovnichly, y. Ye. 
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TITLE: Specific Electric Resistance in Binary Oxide Systems 
PERIODICAL: Zhurnal neorganicheskoy Khimii, 1959 vol 4, Nr 11+ 
pp 2544 ~- 2550 (USSR) 


ABSTRACT: The classical investigations of N. S- Kurnakov and V. A» 

Zhemchuzhnyy have revealed a definite relationship between 

the phase diagram of metallic systems with the electrical 
conductivity - composition diagram. It could be assumed that 
such 8 relationship existed also in oxide systems. In order to 
confirm this nypothesis, the authors investigated the systens 
MgO - NiO, MgO - TiOg and CuO - Feg0z- The specific electrical 
condactivity Q was measured with the help of a measuring bridge 
of an apparatus demonstrated in figure 1. Temperature: UP to 
4000°. Samples were prepared from powdered oxides by bending 
with a pyntheltic rubber solution in benzine and by sintering 
in a YNI10-120 kryptol furnace. Figures 2 to 4 show the 
measured depencence of log @ on the composition of the systems 
under discussion; figure 95 {llustrates the dependence of the 
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05872 
tric Resistance in Binary Oxide Systems gov/78-4-11-25/50 


CuO ~ Feo03- The thermoelectric force has three maxima (at 

20, 48 and 67 mole% of Fej0z3) which need further investigation. 
Results of measurement aurained by western scientists for the 
systems MgO - Ti09, Cad - ZrOo,, Lag0z, - Zr05, TiO. - 2r0g» 

A1lg0Oz - S105 $109 - T1095; A1203 - C03 and the system CoO -. ~ 
- Tids, which was investigated by the f rst-mentioned author 
together with A. M. Beynish (Ref 1) as’ well as & publication 

py P. Avgustinik and Ya. Antselevich on MigO - Zr0o (Ref 14) 

are discussed and partly represented in graphs. On account of 
this survey it is indicated here that measurement of the elec+ric 
resistance of oxide systems at high temperatures ig ‘suited only 
to investigate the formation of chemical compounds but is no 
sufficiently sensitive method of phase-limit determination. 
There are 12 figures and 14 references, 3 of which are Soviet. 


Institut metallokeramiki iz spetsial'nykh splavov Akademii nauk 
USSR (Institute for Cermets From Special Alloys of the Academy 


of Sciences of the UkrSsR) 
July 41,. 1958 
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: AUTHORS: Yeremenko, V. Nes Naydich, Yu. V. Sov /716--33-6-11/44 
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TITLE: Investigation of the Wetting of Solid surfaces of Difficultly 


Melting Oxides With Liquid Metals (Inaledovaniye emachivantya 
zhidkimi metallami tverdykh poverkhnostey tugoplavkikh okisiov) 


PERIODICAL: ae fizicheskoy khimii, 1959, Vol. 33, Ne 6, PP 1238-1245 
(USSR 


ABSTRACT: Molten metal is used os a binding agent for the high-melting 
oxides and carbides in the production of cermeto. Therefore, 
the wettability (#) of cermets by moitan motal 49 of 

particular importence. It may be assumed that “he (w) of the 
semiconductor is the greater, she nigher 1%3 electrical 
conductivity is. In the work under review ‘his relationship 
was investigated in the systema; Mg ~ NiO; MgO ~ CoO, Ai 50, - 


Cr,0z 9° Hg0*Cr70, - Fe ,04: Tin, aluminun (99.99 d% Ai), copper 
(99.99 % Cu), nickel (99.99 % Ni) and Armco iron were used as 
binding agenta. Experiments were made with & spectally 

designed apparatus (Fig 1) in vacuta and argon atmesphere at 


temperatures of up +o 4550°. Al> sys tong investigated reveal 
Cara 1/3 that the (W) increases in parailel with the elestrical 
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Investigation of the Wetting of Solid SusPares of SOV/76-33-6--11/44 
Difficultly Melting Oxides With Liquid Metals 


ASSOCIATION: 


Card 2/3 


conductivity. The wetting angle maasured changes markedly e.g. 
in the system (Mg, N2)O ~- Sn trom 130° tc *0-20°. Consideratioa 
are made concerning the vhemizal reaction at tne phaga 
boundary, and a ccnputaticn of the surface energy between the 
phases is carried out. It is auysumed that the alautrons of 
conductivity participate in the molten meshl webting 
phenomena concerning thy cxlces. A relationsuzip was found | 
between the elestrical ecuductivity of the caides and thelr 
thermodynamic statllity (of the formation heat). The computed 
yeoults concerning the wetting anglo cf Liquid metal on the 
oxide surface ara comparod with experimental data and they 

ave shown to agree with respect to the ceder of magnitude. The 
computation, however, mist ba worked out with a still greater 
accuracy. There are 3 figures ond 14 references, 6 of which 
are Soviet. 


Akademiya nauk USSR, Institut metailokeramiki i spetsial‘nykh 
splavov (Academy of Sciences of the UkrSSR Institute of 
Powder Metallurgy and Spectel Ailoys) 
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Difficultly Melting Oxides With Liquid Metals 
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PHASE I BOOK EXPLOITATION SOV/¥186 

acaSeaiya nauk SSSR : 

Scroyeniye veshchestva 2 apektrosxopiya (Structure of Matter 
and Spectroscopy) Moscow, I2zd-vo AN SSSR, 1960. 133 p. 
Erreta slip itrserted, 2,300 copies printed. 


Biv: XK. ¥. astaxhov, Professor; ‘Tech. E3.1 T. P. Polenova, 


PURPOSE: ‘This eallection of articles is intended for physiciats 


and chexists interested in spectroscopic methods of research 
_ om the structare of molecules and related probless. 


COVERASE: The articles contained in this collection were 
taken from the editorial files of the Zhumal fizicheskoy 
Ichinst (Journal of Physical Cheaistry) and are concerned 
with spectroscopic methods in research on the atructure of 
molecules, the hyfrogen bond, isotopic effects, problems 
in magnetochentstry, the atructure of aqueous solutions of 


aiectrolytes, anid the chenistry of complex coapounds. Refer- 


+ ences accompany iniividual articles. - 


end mM. B. Al’tshaler (Novocherkasskiy polt- 


‘be A. mM. 
; ALEHesRLy inati¥ut{Novochercasak Polytechnic Institutd]. 
. Prodlen of Chacew in the Structure of Polyethylene at 


Plane-Ralial Extension ? © 


+ Badgparten, L3., Va Na Salox, Ye, sariava, 34D. 


Faxtiosich, and V._M, Nikolayev (tor'kiy State University 
laest, NM. %. Lodactavs ~ sotopie Effect on the Viscosity 


of Deutaroalconols B 


"  Miggbtas Me 1. Ee Ma emmnenia, and Yas Fesenio, Inventt- 


’ 


gation of Surface Tension of Liquid me Solutions, 1%. Sur 
face Tension. of a Leai-Silver Systes, rc) 


b+ Coortination Equtiitria of Mickel Ions in’ 
: ea 


eee Siew, Yu A. [Institut khimtt silikatoy (Istitute of F 
. try of Silicates)]. Structure of Spodumene Glass 93 


Vv. I. Aver*yanov ie thanked for having plotted the curves 
for ae ant A- spodunene and for the crystallization 
product of Bpotunene glass. 


Rebar t. K. (Pmysicochemical Institute iment L. Ya. Karpov]. 
Qeleuiation bf Excess g-Electron Dianagnetic Susceptibility 


of Certain Molecules Cuntaining the Six-Meaber Carbon Ring 
with the Ala of the Pree Electrons Model 96 
‘The author thanks I. N. Kalachevaya ani B. Ye. Sasosuday 
for the numerical calculations, and Ye. MN. Gur‘yanova 
and NM. MN. Adanow for their auggestions. Sie 
Sasoylov, 0. Tar. ani MON stayeva (Institut obshchey 2 
oeorganicnesxoy khinif fa. XN. S$. Kornaxova (Institute of 
General ani Inorganic Chenistry iment N. 3. Kurnakowv)). 
Denperature Depenience of Coordination Nunbders of Alkali 
Met 28 tm Aqwgus Solutions — 
= . ftral'skiv politekhnicheskly inatitut ia. 
qe QA t tres: 7s (Urad Polytechnic Institute tzent . 
3. RK. Kirov, Sverdlovs%)}]. Fora of Surface Tension 
Isctheras 
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87521 
3/073 60/026/002/008/0% 4 
5 yy 00 ya7y 1087 21" 3023/B067 
AUTHORS: Fesenkos V- vy. and yeremenko, Vs N. 
TITLES Apparatus for Measuring the Surface Tension of Metals st 


High Temperatures by the Method of Maximum Pressure in 
Gas Bubbles 


PERIODICAL Ukrainskiy khimicheskiy ghurnaly 1960, Vol. 26, Noe 25 
pp. 498-200 


TEXT; The authors designed 4 vacuun apparatus for determining the surface 
tension of Liquid metals at temperatures UP te 4700° by the method of : 
maximum pressure in the gas bubble. The measurements were made by means A 
of beryllium oxide capillary tubes. The scheme of this apparatus ie shown 

in the figure. 4 = vacuum chamber, 27 resistance furnaces, 37 

{neulating gcoreenBs; 4 ~ metal containing crucib.e, 5 + ceramic capillary: 

6 - manometar with yacuum oil, 1 = regulating capillary tap, 8 ~ quartz 

tube, 9 - regulating device, 10 - vacuum pump, 11 manometric tubes, 

12 - gas purification chamber, 15 ~ furnace with metallic caloiumy 14-- 

Jiquid-nitrogen cooled trap a) to the quxiliary PUmPs b) gas. With this 
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87521 
Apparatus for Measuring the Surface Tension of 5/073/60/026/002/008/015 
Metals at High Temperatures by the Method of B023/B067 


Maximum Pressure in Gas Bubbles 


apparatus the authors studied the surface tension of pure Liquid marcury,s 
tin, coppers and of metals of the iron group. Some measurenent resuits 
for 99.99-purity metals are given in the table. 


netal £°C surface tension dyn/co 
in halium in hydrogen 
meroury 20 415) 415 
tin 600 530 530 
copper 1250 4290 ' 1300 
nickel 1470 1490 1650 
cobal* - 1520 1620 1590 
iron 1650 1430 1400 


There are 1 figure, } table, and 2 referenoest 1 Soviet, 1 U8, 1 British, 

and 1 German. 

ASSOCTATLIONs Institut metallokeramiki 4 spatsialnykh splavov AN USSR 
(Institute of Powder Motallurcy and Special Alloys of the 

Academy of Sclences Uk rSSR) 
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Yeremenko, Valentin Nikiforovich 


tae eee tg Te te wnacleh tei Leads % 
Titan 1 yego SPLavY (titanium and. Its Alloys) 24 e4., rey. andenl. Ktyevs 
Izd-vo AN USSR, 1960. 499 Pe 5,000 copies printed. : 


Sponsoring Agency: Akademiya neuk Unrainskoy 86R. Institut metallokeramiki 1 
spetsial 'nykh splavove 


EA4,: IN. Frantsevich, Corresponding Member, Academy of Sciences USSR; 
£4, of Publishing House: 1.V. Kisina; Tech. BA.: OA. Kedashevich. 


The book is 4ntended for technical personnel, scientific workers y 
plant Laboratory staffs, and atudents of wetallurgicel schools of higher 
education. 


: The monograph is an exhaustive review of anveatigations on binary systems 
of metal alloys containing titenium and is claimed to be the most complete 
reference book on binary titenium alloys. Data are provided on the structure and 
properties of binary titaniun alloys of all systems 4nvestigated to date on 
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* miteniua and Its Alloys sov/4025 
‘ the occurrence of titenius 4n natare, volume of production, and the methods of 
producing, compacting and processing metallic titanius and its alloys. World- 
wide bibliography up to 1958 inclusive is presented, The author expresses his 
4° thanks to L.A. Gayevskaya for her assistance. Each article is accompanied by 
! numerous references (total 1813), both Soviet and non-Soviet. 
TARLE OF CONTENTS: 
From the Editor 
Preface to the Second Edition 
Preface to the First Edition 
Introduction 


3 
h 
y) 
7 
1. Occurrence of Titanium in Netare 18 
2, Processing of Titaniwm Ores 22 

4 


3, Preparation of Metal Titenium 
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gov /129-60-1-12/22 
AUTHORS - yeremenko, V. Be CEL par of Technical Sciences), 
“Natanzon, Ya. V. (Engineer 
PUTLE: Changes in Electrical conductivity During the sintering 


of. Metal Powders 


PERIODICAL! Metallovedeniye i termicheskay& obrabotka metallov, 
1960,-Nr 1, PP 39-42 (USSR) 


ABSTRACT? The authors snvestigated the changes in the electrical 
resistance of Cu- and Ni-powder compacts as they depend 
on size, compacting pressure, and sintering temperatures. 
The study also eoncerned changes in the electrical 

conductivity of Cu-Ni and Cu-Mo systems as influenced 
by composition, temperatures, and sintering time. The 
-eontent of impurities in the powders yas as follows: 
(1) Cu powder: Fe, 0.07. (2) Ni powder: Fe, 0.0523 
Gu, 0.043 Co; 0.1%. (3) Mo powder: Fe and Ni, traces. 
Specimens (10 cm long, 3 x 3 mm cross section) were 
prepared from these powders. (1) Electrical registance 
card VP of sintered specimens cooled to room temperatures was 
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Changes in Electrical Conductivity During 77164 
the Sintering of Metal Powders soy /129-60-1-12/22 


measured by means of a Thomson pridge. Error: t 1-107! 
ohm:em, Cu and Ni powders (mesh 175,,to 250) were com- 
pressed under h, ton/em> loads and gintered 
<a 3 nours at 900 ¢ respectively (see Fig. 
1). 


7 6 oP ten |om™ 
Fig. i. Electrical resistance of green and sintered 
specimens versus compacting pressure. (1) Cu before sinter 


ing; (2) Ni before sintering; (3) sintered Cu; 
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Tests showed that the drop of electrical pesistance 
under increased compacting pressure in Cu-powders is 
primarily gue to plastic deformation. The latter can 
4nerease the area of contacts to the same extent as 
sintering for 3 hours at goo? c. The assumption of 

H. H. Hausner and John H. Dedrick in "the Physics of 
Powder Metallurisys" 1951 [Ref 1], that thin poorly 
conductive jayers are decisive in changing the pesist- 
ance 18 disproved py the authors. (2) The influence 

of the size of Cu- and Ni~— powder particles (150 to 
175; 175 to 250 and 250 mesh) on electrical resistance 
was tested by means of sintered specimens compressed 
under a load of 6 ton/em. 

piven in Ref l 5 1.@.,5 electrical pesistance of green 
specimens {nereases with inereasing fineness of powder; 
however, after sintering, electrical resistance {3 
lower than in eoarser powders. (3) Sintering tempera- 
tures’ were studigd in the above pow 2rs compressed 


800, 900, 1,000, and 1,100° C 
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Changes in Electrical Conductivity During 77164 
the Sintering of Metal Powders S0U/129-60-1-12/22 


changes in electrical resistance lends itself to cal- 
culations according to the Arrhenius equation. The 
calculated heat of activation of the sintering process 
for Cu and Ni equals 17,000 and 34,000 cal/mole respec- 
tively. These values conform to the values of the heat 
of activation in the process of surface self-diffusion 
of Cu and Ni. (4) The effects of the composition of 
compacts on electrical resistance in the Cu-Mo system 
are illustrated in Fig. 7. As seen in that figure the 
curves deviate negatively from the assumed straignt line 
of additive dependence. Minor deviations from additive 
values of electrical resistance of sintered Cu-Mo alloys 
indicate the absence of noticeable solubility of com- 
ponents. The change of resistance of Cu-Ni sintered 
powders ig similar to that or cast alloys. There are 7 
figures; 2 tables; and 3 references, 2 Soviet, 1 U.S. 

as given in the text. 


ASSOCIATION: Kiev State University (Klevskly gosudarstvennyy universi- 
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2 80987 
. 5/180/60/000/03/021/050 
Surface Pension of Liquid Beryllium £193/8383 
the metal immediately after the experiment and was 
found to be 1.42 + 0.04 g/cm + The surface tension 


_ 


cf beryllium at 1 500 Oc determined in this way was 


1100 + 35 erg/cm - The calculated value due to Taylor 
is 30% higher than that determined experimentally. 1f 
the change of density between the melting point of 


differonce is reduced to about 25% and becomes even smaller 
if the temperature depondenc ea of the surface tension i8 also 
taken into consideration. However, oven then the calculated 
and the experimental values differed by about 10%. 

Although the present authors were unable to determine the 
oxygen content of beryllium after their measurements, 

they believe that the quantity of oxygen absorbed from 

the beryllia crucible could not be excessively high; if 

it is assumed that the effect of oxygen on surface tension 
of beryllium js similar to that on the airface tension of 
other metals, the value obtained by the present authors 

is lower than the true value but the error probably ve 
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Surface Tension of Liquid Beryllium B193/2383 


does not exceed 100 - 150 erg/om’. 
There are 5 Soviet references. 
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_Yoremenko, V.N. Listovntehtys Vv. Ye. 


The Influence of Oxygen Partial Pressure on the Dependence of 
the Electrical Resistance Upon the Composition in the 


y\ MgO - cr,0, System 


a’ eR) 


PERIODICAL: Zhurnal ool raneater khimii, 1960, Vol. 5, Now 9s 
PP 


. 2056-2060 


in a BHMM0-120 (VNIIO-120) kryptol furnace in @ temperature range of from 


TEXT: Specimens of various composition were produced from MgO and cr,0, 


1750° to 1780°C. The resistivity of these specimens was determined. The 
apparatus for measuring the electrical resistance in vacuum is shown 
schematically in Fig. 1. The resistivity of the specimens in air and in @ 
vacuum of from 1 to 2.1079 mm Hg at temperatures of up to 1000°C was 
measured by the probe method,. The temperature dependence of resistivity 


is illustrate 


a in Figs. 2 and 3 by the coordinate log¢=f(1/T). The 


dependence of resistivity on the composition of the specimens was 
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The Influence of Oxygen Partial Pressure $/078/60/005/009/031/040/xx 
on the Dependence of the Electrical B017/B058 

Resistance Upon the Composition in the 

MgO -- cr,0, System ‘ 


determined at 1000°C and 600°C in air and in vacuum. The results are shown 
in Fig. 4. The temperature dependence of the resistivity is Almost equal 
for measurements in air and in vacuum. A relatively small minimum was 
observed at 52 to 58 mol% cr, and maxima at 50 and 66 mol% Cro0,. The 


authors mention V.F. Smachnaya and P. Ya. Sal'dau. The energy of 
activation (E) of the current carrier was calculated from the temperature 
coefficient of resistivity. Comparatively high energies of activation 
were calculated for specimens with a cr,0, content of 52 to 65 mol%. 


The measurement of the electrical conductivity of oxide systems can be 
applied generally as a very sensitive method for physico-chemical studies 
at various temperatures and pressures.There are 5 figures and 11 
references: 5 Soviet, 2 US, 3 German, and 1 Polish. 
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m of the system Tantalum - Vanadium 7" 


1960, Vol. 5, No. 10,5 


—— 

TITLE: Melting-point Diagra 

PERIODICAL: Zhurnal neorganicheskoy khimil, 
pp. 2290-2293 


udied the structure and properties of tantalum - 
vanadium alloys to determine the phase diagram of this system. The two 
components were fused in an arc furnace in argon atmosphere at 300 - 400 
torr. The alloys were homogenized by remelting them 6 to 7 times, Vides 
alloys of up to 5 600°C, and of more than 50 atom’ Ta at x 
4800°C. They were homogenized in vac ~4 torr in an 

MBT - 3M (MVP-ZM) high-frequency furnace. The microstructure of the alloys 
(Figs 4) showed that in the system Ta - Va 

solutions is formed, whic examinations. All alloys 


had a pody-centered la 
3,02 kX (pure vanadium) to 3-29 kx (pure 


TEXT: The authors st 
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Melting-point Diagram of the System 8/078/60/005/010/011/021 
Tantalum ~ Vanadium B004/B067 


was determined by means of a NMT-3 (PMT-3) apparatus (Fig. 3). It varied Ne. 
according to the rule formulated by Kurnakov-Zhemchuzhnyy for continuoug 
series of solid metal solutions. The solidus line (Fig. 4) was determined 
by heating the samples fastened between electrodes with a current passing 
through them. In the circuit, an OCY~20 (OSU-20) transformer and a 

THH ~130 (TNN-130) buncher were used. The temperature was measured with an 
Ol~48 (OP-48) pyrometer. As is shown by Pig. 4, the temperature at the 
beginning of the melting process rises steadily from 1800°C (pure vanadium) 
to 2950°C (pure tantalum). At lower temperatures (1000 - 1400°C), the 
formation of a small amount of & new phase was observed, which is further 
investigated. There are 4 figures and 3 references: 2 Soviet and 1 US. 
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TITLE: The Influence of carbon”bn the Surface Tension of Liquid 


y\ Cobalt and HickeblAs Well As Their Interface Tensicn 
With Aluminum Oxide +| 


PERIODICAL: Uera.nakiy khimicheskiy zhurnal, 1960, Yot- 26, No.» 4s 
PP: 423-428 | 


PEXT;. As there are no data in publications on the influenca of carbon 
on the surface tension of Liquid cobalt and nickel, the authors measured 
this tension in liquid metals and elloys and the wetting angles 28% nigh 
temperatures (1550-1600°C) in vacuo or in protective gas. Inductive 
heating by much {improved apparatus (as compared with Ref, 1) was used 
for this purpose. Figs. 1 and 2 show this apparatus schematically- Ths 
vacuum was produced by & vacuum pump of the type UBJI -100 (TaVL-100 vland 
a forepump of the typ PRE -20 (RYN-20)%? Table 4 compares che authors! 
data for the surface tension with data in publications (Refs. 4-6) 

Fig. 3 shows the isothermal jine of the surface tension 4n Wi-c allcoys 
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The Influence of Carbon on the Surface Tension of $/073/60/026/004 /004/008 
Liquid Cobalt and Nickel As Well As Their Inter~ BO16/B054 
face Tension With Aluminum Oxide 


at 1550°C, and Fig. 4 the {isothermal line of C-adsorption in liquid 
nickel. In weakly surface-active substances, the isothermal line of Fig.3 
follows well Shishkovskiy's equation. The curve of Fig. 4 wan obtained by 


differentiation of this equation and introduction of the veiuess of 26 oe 


in Gibbs's adsorption equation for ideal systems. The isothermal line of 
the surface tension of Co-C alloys is shown in Fig. 5, Adsorption insresse@ 
linearly with the concentration within the concentration range investigated 
From a comparison of the influence of carbon on the surface tension of 
nickel and cobalt, the authors conclude that carbon in liquid nickal is 
more surface-aotive than in liquid cobalt. Finally, the authors calculated 
the adhesion energy w, and the tengion Osolid-liqu at the intarface 


between liquid metal and solid aluminum oxide for Hi-C and Co-C alloys 
(Table 2). There are 5 figures, 2 tables, and 12 references: 4 Soviet, 1 
British, and 1 German. 
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The Influence of Carbon on the Surface Tension of 8/073 60/026/004/004 /cos 
Liquid Cobalt and Nickel As Well As Their Inter- B016 BO54 
face Tension With Aluminum Oxide 


ASSOCIATION: Institut metallokeramiki i spetssplavov AN USSR (Institute ae 


of Powder Metallurgy and Special Alloys of the AS UkrssR) 
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3/07 3/60/026/005/005/019 
12.7200 B004/B063 
AUTHORS: Yeremenko, V. N. and Nizhenko, V. I. 
tec epenreennneeeennreey ; 
TITLE Wettability of Aluminum Oxide by Means of Liquid Tin- 
Titanium Alloys and Their Interfacial Stress on the 
Boundary With Aluminum Oxide 
PERIODICAL: Ukrainskiy khimichaskiy zhurnal, 1960, Vol. 26, No. 55 
pp. 605-608 


TEXTs In a previous work (Ref. 2), the authors had found that an admixture 
of 0.083 % by weight of Ti lowers the surface tension of tin at 300°C from 


539 erge/om* to 155 ergs/en’. An Sn-Ti alloy containing 0.2% of Ti has a 
wetting angle that is much smaller than 90°. This may be of practical im- 
portance when soldering ceramics with ceramics or metals. From this point 
of view the authors have studied the effect of adding Ti to Sn on the 
stress on the interface between the Sn alloy and solid oxide (A1,0,). 


Using the data of Ref. 2 on the surface tension © 144 of Sn-Ti alloys, the 
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Wettability of Aluminum Oxide by Means of 8/07 3/60/026/005/009/019 ; 
Liquid Tin-Titanium Alloys and Their Inter- B004/B063 


facial Stress on the Boundary With Aluminum Oxide 


wetting angle 6 , and the surface tension ¢ sa of solid A1,0, which was 
set equal to 1050 orgo/em according to Ref, 4, the interfacial stress was 
onloulated from the rolation 7,4 * O74 =O 44,008 6 (1). At 300°C, tho 


following values were obtained for an increase in Ti concentration Ci 
Cc, g-atom/1+104 S159 erg/em* 9, degree Oint? erg/om 


0.00 539 140 1465 
12.86 292 149 1300 
48.53 155 148 1180 


This effect was ascribed to a reaction with oxygen. Though the concentra- 
tion of 05 at 1074 mm Hg joes not affect the surface tension of Sn, the Ti 


admixture acts as a getter and adsorbs oxygen which, in turn, lowers the 
surface tension. The iridescence observed is also indicative of a reaction 
with oxygen. Experiments with a Ni-Ti alloy in hydrogen have shown that 
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Wettability of Aluminum Oxide by Means of  —_$/073/60/026/005/00%/017 
Liquid Tin-Titanium Alloys and Their Inter- BO004/B063 
facial Stress on the Boundary With Aluninun Oxide 


Ti does not affect the surface tension of Sn, but lowers it inmediately as 
soon as oxygen is added. The isothermal line of Ti adsorption at 300°C on 
the interface was calculated by graphical differentiation of the function 


Cint * f(c), where c denotes the concentration of Ti (see Fig. 2). Assuning 


that the maximum of the iscthermal line constitutes a saturation point, the 
thickness of the adsorbed layer: was found to be 2.13 A. 
Text to Fig. 2: 1: [ g-atom/em2.1079; 2: Ti, g-atom/1.104. 

There are 2 figures, 1 table, and 10 references: 5 Soviet, 3 US, and 

2 German, Mal a 
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5, 4400 
AUTHORS: Yeremenko, V. N-; Naydich, Yu. Ves Nosonovich, A- A; (aryev) 
Wide Se 
TITLE: fhe Interface Activity of Oxygen in Liquid Metal - Solid 


Oxide Systems 


PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34; No- 6, 
pp. 1186-1189 


TEXT: The wettability of the surface of aluminum oxide and magnesium 
oxide with copper ~- oxygen melts was examined (Table, composition of 
melts from 0.0 to 34 at% oxygen). The degree of wetting was determined 
from the angle of contact (which depends on the interface surface 
energies) fhe angle of contact was measured photographically on drops 
of the metal melt resting on the oxide, in a special vacuum apparatus 
(Ref. 5) in argon atmosphere at 1150°C. Experiments with the system 
Cu(0,)-A1,05 showed that the oxygen present in copper greatly increas: .: 


the wettability of the oxide with copper. With the help of the Gibbs 
equation it was calculated that the oxygen 4 


dsorption on the interface, 
card 1/2 x 
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The Interface Activity of Oxygen in Liguid 8/076 60/034/06/05/040 
Metal - Solid Oxide Systems BO15/B061 


of the metal melt-Al., 


of about 1.at% (Fig. 4). Data on the excess concentration of the oxygen 
bound to the surface of the oxide indicate that the latter is adsorbed 
at lattice junctions where the aluminum ions are, causing the adsorp- 
tion of an oxygen ion on an aluminum ion. Similar statements were made 
with the system Cu(0,)-Mg0, where the wettability of copper on 
magnesium oxide by oxygen is not so greatly increased as in the case of 


A1,0;¢ There are 4 figures, 1 table, and 8 references: 3 Soviet, 


3 American, 1 German, and 1 British. 


0, passes through a maximum at an oxygen content 


ASSOCIATION: Akademiya nauk USSR Institut metallokeramiki 1 spetsial'nyx 


splavov (Academy of Sciences UkrSSR, Institute for Powder 

Metallurgy and Special Alloys). Kiyevskiy gosudarstvennyy 

universitet im. T. G. Shevchenko (Kiyev State University = 
nko ) 
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- 3/137/61/000/011/072/123 
18-128 | A060/A101 
AUTHORS: Yeremenko, V.N., Tolmacheva, 2.1. 
a 
TITLE: On triangulating the system titanium-carbon-nickel 


PERIODICAL: Referativnyy zhurnal. Metallurgiya, no. 11, 1961, 25, abstract 
11zh152 ("Poroshk. metallurgiya", 1961, no. 2, 21-29, English 
summary ) 


TEXT: To determine the triangulation of the system Ti-C-Ni, alloys were 
investigated whose compositicrslie upon the intersection of the sections TiC-Ni 

and Ti,-Ni-C, TiNi-C, TIN -C, The solubility of Ni in TAC in the solid state 

was defermined,: The alloys with composition TioNi, TINL, and TiNis were prelimt- 
narily smelted in an arc furnace, and then were alloyed with graphite of high X 
purity. The tnvestigation was carried out by the methods of metallographic and 

X-ray analyses. It was demonstrated that the system Ti-C-N1 4s quasi-binary, and 

a diagram was constructed for the system MC-Ni, The Ni solubility in TiC in the 

solid state constitutes 0.7-0.8% and does not vary with the. temperature in the in- 
terval 1,000-1,280°C. There are 9 references. 


[Abstracter's note: Complete translation] Z. Rogachevskaya 
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AUTHORS : Yeremenko, V.N., Tolmacheva, ZI. 
2 amine nee 
TITLE: On the triangulation of the system titanium-carbon-chromium 


PERIODICAL: Referativnyy zhurnal. Metallurgiya, no, 1, 1962, 6, abstract 1142 
(Poroshk, metallurgiya, no. 2, 1961, 30 - 34, English summary ) 


TEXT: Por determining the triangulation of the system Ti-C-Cr, alloys of 
Ti with Cr,Co and Cr re: and of TiC with Cr were studied. Tre investigation was 
oarried out by the mat od of metallographic analysis, It is shown that the 
T1C-Cr section in the 74.C.Cr system is 4 quasibinary one, There are 8 refer- 
. ences, See also RZhMet, 1961, 112Zh152. 
Z, Rogachevskaya 


[abstracter' s note: Complete translation] 
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{5.2240 {A060/A101 
AUTHORS: Yeremenko, Vs Ne» Yelikanova, T. Ya. 
TITLE: On triangulating the system titanium-carbon-molybdenum 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 1, 1962, 36, abstract 10265 
("Poroshk, metallurgiya", 1961, no. 3, 20 - 24 [English summary }) 


TEXT ; An analysis of the thermodynamical data on the carbides of Mo and Ti 

has. made it possible to assume that the system ™41-C-Mo should be susceptible to. 
triangulation along the sections TiC-Mo, TiC-Moe, T1C-MoC. The experimental 
verification of this assumption was carried out upon the alloys of these binary 
systems, prepared by pressing the mixtures and sintering at 1,850°C for 5 hours. 

X-ray structure, durometric, and metallographic analyses have uncovered in the 

sintered alloys the presence of only two phases: Mo and TiC. A ‘conclusion 1s 

drawn as to the pseudobinary eutectic nature of the Mo-Ti¢ system and the results mn 
of investigatiors of the Mo-Ti-C diagram py other authors are discussed. 


R,. Andriyevskly 
[Abstracter's note: Complete translation] 
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(surface phenomena in metals and alloys and their role in 
powder metal processes] Poverkhnostnye 4avleniia v metallakh i 
splavakh i ikh rol' v protsessakh poroshkovoi metallurgii. 
Kiev, Izd-vo Akad, nauk USSR, 1961. 213 p. —«(MIRA 1534) 


1. Akademiya nauk URSR. Kiev. Instytut metalokeramiky i spe- 
teial'nykh splaviv. 2. Kiyevskiy osuderstvennyy universitet 
im, T.G.Shevchenko (for ba halores 

(Powder metal processes) (Metals) 
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Se ie ; : 
TTTLE: On saturating porous titanium carbide with cobalt, nickel, and ‘their 


alloys with copper 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 1, 1962, 39, abstract. 16294 
("Poroshk. metallurgiya”, 1961, no. 1, 43-49, English summary) 


TEXT: TiC ingots fabricated by sintering freely poured powders at. 1,500°C 

in vacuum, were saturated at high vacuum of ~ 1079 mm Hg by Ni, Co and their Cu- 
alloys. Pure nickel and cobalt react very vigorously with Tic and it is impos- 

sible to carry out the saturation in practice; by the use of saturated’ solutions 

of Ni and Co with Tic the saturation of porous billets proceeded safely, but so 
rapidly that it was not possible to study the laws ‘of kinetics. Only with the x 
use of alloys of Cu - (15-20%) Ni (Co) did one manage to plot the saturation 

4sotherms, which confirmed the parabolic dependence. The saturation activation 

energy was estimated, It is noted that the limiting process of the saturation is, 

in the majority of cases, not the viscous flow of the molten metal, but its 

spreading over the surface of the solid framework. R. Andriyevski 

[Abstracter's note: Complete translation] , y ¥ 
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AUTHORS: Yeremenko, V.N., Tolmacheva, Z.1. 


TITLE: Solubility of chromium and chromium carbides in titanium carbide 
in solid state 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 3, 1962, 4} abstract 30309 
(""Poroshk. metallurgiya’, 1961, no. 4, 31 - 36, English summary ) 


TEXT: The authors analyzed the possibility of dissolving Cr and Cr car- 
pides in Tl carbide, pased on notions of deficiencies in tre TiC lattice. Alloys 
Tic-Cr, TiC-Cr3C2, TiC-Cr236, TiC-Cr7C3 were prepared by methods of hot pressing 
ana sintering of the pressed blanks, with subsequent homogenizing annealing. 
metallographical analysis of the alloys obtained has shown that at up to 6 - 6.5 
weight percent Cr, all the alloys are single-phase ones, 1.@., sdubility of Cr 
and Cr carbide in TAC on conversion to the Cr content is equal and does not 
depend on the temperature in the investigated range. Tt is shown that at temper- 
ature up to about 0.5 Tmelting Of & refractory component, the solubility of metal 
in metallic compounds changes insignificantly in the majority of cases, 
[Abstracter's note; Complete translation] R, Andriyevskiy 


Raed = REN PIFay ae 
ee Tee 


APPROVED FOR RELEASE: 09/01/2001 


CIA-RDP86-00513R001962710020-3" 


ait, APPROVED FOR RELEASE: 09/01/2001 


CEES NF SEIE EDI LGC we ICRA TEASED ROBE TERE TTI PES : CIA-RDP86-00513R001962710020-3 
EG SRAL 
| sitg/i/0 /005/005/018 
?. s t0) 00/0 05/0 
[5.2400 E111/E135 
AUTHORS : yeremenko, V.N., and Lesnik, N.D- (Kiyev) 
TITLE: Kinetics of the impregnation of porous iron and 


nickel with liquid lead and silver 


PERIODICAL: Akademiya nauk SSS}°. Izvestiya. Otdeleniye 
tekhnicheskikh naul., Metallurgiya 4 toplivo, 
no.5, 1961, 43-50 


TEXT: Impregnation of porous solids with liquid metals is 

widely applied in cermet production. In the present investigation 
an attempt is made to find the influence of temperature, extent of y 
porosity and pore size on the kinetics of impregnation in systems 

in which no interaction occurs (Fe-Pb, Fe-Ag) and with limited 
solubility of the porous metal in the impregnating Liquid (Ni-Pb, 
Ni-Ag). The latter conditions were interesting in that the 

decrease in free energy on impregnation was made up of wetting- 

energy effects (as in the former conditions ) and of energy of 

mixing when the solution is formed, The apparatus used is shown 

jn Fig-l. (1 - quartz reaction-vessel; 2 - water-cooled brass 

cap; 3 - device for vertical movement of the specimen; 
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h quartz-sheathed thermocouple; 5 - porous sample; 6 - crucible 
with molten metal; 7 - ceramic cylinder with a heater} 

8 - nickel and molybdenum screens; 9 - magnesite support for 
resistance furnace}; lo - electric leads). The rate of 
penetration was found from the rate of the weight increase of the 
specimen, experiments having shown that the penetration front was 
a practically straight surface perpendicular to the direction of 
penetration, The specimens were made from powders! electrolytic 
jron powder was annealed at 800-900 °c for 90 minutes in hydrogen 
and then screened; grade Hf)-1 (NP=1) nickel powder was used. 
Sintering was carried out on freely poured powders in quartz 

tubes, at temperatures and pressures depending on the size grading. 
For studying the effect of temperature on penetration rate 

67-69% porosity specimens were used. Nickel specimens had 

62-64% porosity. For impregnation, 99.99% Ag silver and 
tanalytical" purity Jead were used, the latter being melted and 
repeatedly filtered under vacuum before use. The results were 
found to be satisfactorily represented by: 


7 . (fm/p2)2 = Kt 1) 
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wheres Om ta the weight goin of the specimens * is 
impregnation time; OD is the diameter, From the temperature 
effect the activation energy Was found to be 43 kcal/g.atom for 
jron-lead, and 93 for jron-silver. The work showed that the rate 
of impregnation increases with increasing pore size and with 
increasing extent of porosity if the grain size of the powder is 
maintained. Because of the very rapid impregnation of the porous 
solid the rate of impregnation by pure metal and saturated 
solution is the same. Comparison of the activation energy of the 
impregnation process with that of the viscous flow of the 
penetrating Liquid showed substantial differences}; the values 
differ for the impregnation of different solids with a given 
liquid. on the basis of this and the variation of wetting angles 
with temperature the authors propose that the controlling factor 
in the impregnation of porous iron and nickel with liquid lead and 
silver is not viscous flow of the Liquid in capillaries but the 
spread over the solid surface. 

There are 7 figures, & tables and 7 references? 1 Soviet-bloc, \ 
1 Russian translation from non-Soviet publication; & English and 
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Ref,2: E.W. Washburn. Dynamics of the capillary flow, 
Phys. Rev., 1921, 7 (3), 273. 

Ref.3: K.A. Semlak, S.W. Spenser, F.H. Rhines. Rate of capillary 
rise of liquid metal in a higher melting metal powder - 
compact. J. Metals, 1957, 9 (1/2), 63. 

Ref.6: H.J. Fisher, A. Phillips. Metals, 1954, 6 (9), 1060. 
Viscosity and density of liquid lead-T, U and antimony- 
cadmium alloys. 

Ref.7: K.A. Semlak, F.N. Rhines, The rate of infiltration of 
metals, Trans. Met. Soc., AIME, 1958, 212 (3), 325. 

ASSOCIATION; Gosudarstvennyy universitet im, T.G. Shevchenko 

(State University imeni T.G. Shevchenko ) 
Institut metallokeramiki i spetssplavov, AN USSR 
(Institute of Powder Metallurgy and Special Alloys, 
AS Ukr.SSR) 
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AUTHORS Yeremenko, V.N:_snd Naydich, yu,V. (Kiev) 
TTELE? surface tension of molten rhodium and palladium 


PERTODICAL? Akademiya nauk SSSR.- Llzvestiya. Otdelenive 
tekhnicheskikh nauk. Metallurgiya i tonlivo. 
no.6, 1961, 100-101 


TEXT: The authors determined the surtace ‘tension and the 
density of rhodium and palladium by the large drop nethod in A 
vacuum of 5 x 1072 mm Hg at the fusion tamveratures, | ©. 
1994 °c for Pd and 1966°cC_ for Rh. In the experiments @ high 
temperature, furnace with an open 1 mn diameter funsten wire 
winding waa’ useds The cup and base naed for the experiments 
were made of beryllium oxide in the case of Rh and of aluminium / 
oxide in the case of Pd. The diameter’ of the top edge ot the cup = 
was about 15 mm. The surface tension and the volume of the drop 
were determined by photographing the molten drops and mensuring 
there maximum diameter, height and mngie ot contact Art the 
tuston temperature (1966°C) Rh has 4 denayty oF 1O.05 2 0.3 afom 
and a surface tension of 1940 + 50 ere/om (wherein the errors 10 
tard t/2 , 
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the measured density are taken into consideration), Pd at the , 

fusion temperature (1554° C) has a surface tension of 

1470.4 10 erg/em? and the dened ty estimated according to iy 
There are J table aud baz 


empirical formulae was 10,7 g/em?. 
5 references: 4 Soviet-bloc and 1 non-Soviet-bioc. fhe tog lish 
language reference reads as follows: Ref.4: Bashfort 4,4, An 

attempt to test the theories of capillary action. Cambridge, 165% 
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